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(54) HARDENING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a hardening composition useful as a cold-setting adhesive or sealer by 
compounding as the essential ingredients a urethane prepolymer containing active 
polyisocyanates and isocyanate groups, an epoxy resin, and an amine. 
CONSTITUTION: A hardening composition which contains as the essential ingredients a 
urethane prepolymer containing active polyisocyanates and isocyanate groups; an epoxy resin; 
and an amine. A modified silicone may also be contained as one of the essential ingredients or 
may be substituted for the epoxy resin. 
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* "NOTICES * 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) The hardenability constituent characterized by containing the poly isocyanate of 
activity and an isocyanate radical content urethane prepolymer, (2) epoxy resins, and (3) amines 
as an indispensable component. 

[Claim 2] (1) The hardenability constituent characterized by containing the poly isocyanate of 
activity and an isocyanate radical content urethane prepolymer, (2) denaturation silicone, and (3) 
amines as an indispensable component. 

[Claim 3] (1) The hardenability constituent characterized by containing the poly isocyanate of 
activity and an isocyanate radical content urethane prepolymer. (2) epoxy resins, (3) 
denaturation silicone, and (4) amines as an indispensable component. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Room temperature setting is possible for this invention, and it has various 
degrees of hardness, and its adhesive property is good and it relates to the hardenability 
constituent suitably used as adhesives or a sealing material. 
[0002] 

[Description of the Prior Art] Conventionally, the moisture hardening form urethane hardenability 
constituent had the selectivity of an adherend, and the primer aiming at adhesive grant is used in 
many cases, and it had the fault that an activity took time and effort. 
[0003] 

[Problem(s) to be Solved by the Invention] Without using a primer in view of the trouble of the 
above-mentioned conventional technique, room temperature setting is possible for this invention, 
and it has various degrees of hardness, and an adhesive property is good and it aims at offering 
the hardenability constituent suitably used as adhesives or a sealing material. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
hardenability constituent of this invention contains the poly isocyanate of (1) activity and an 
isocyanate radical content urethane prepolymer. (2) epoxy resins, and (3) amines as an 
indispensable component. 

[0005] Moreover, the hardenability constituent of this invention can be constituted so that the 
poly isocyanate of (1) activity and an isocyanate radical content urethane prepolymer, (2) 
denaturation silicone, and (3) amines may be contained as an indispensable component. 
[0006] Furthermore, the hardenability constituent of this invention can also be constituted so 
that the poly isocyanate of (1) activity and an isocyanate radical content urethane prepolymer, 
(2) epoxy resins, (3) denaturation silicone, and (4) amines may be contained as an indispensable 
component. 

[0007] If the poly isocyanate of activity and the isocyanate radical content urethane prepolymer 
which are used for this invention are generally known, they can be used, and they are not limited 
especially. 

[0008] As a Pori hydroxyl compound which is one manufacture raw material of a polyurethane 
prepolymer, the various polyether polyols generally used for manufacture of an urethane 
compound, polyester polyol, polymer polyol, etc. are mentioned, 

[0009] Polyether polyol is the product which carried out the addition polymerization of one sort 
of alkylene oxide, such as ethyleneoxide, propylene oxide, butylene oxide, and a tetrahydrofuran, 
or the two sorts or more to the compound which has two or more active hydrogen. 
[0010] Here, as a compound which has two or more active hydrogen, polyhydric alcohol, amines, 
alkanolamines, and polyhydric phenols are mentioned, for example. 

[001 1] If it carries out to polyhydric alcohol, as amines [ trimethylol propane / ethylene glycol, 
propylene glycol, butanediol, a diethylene glycol, a glycerol. ]. ethanolamine, propanolamine, etc. 
are mentioned as alkanolamines and ethylenediamine. a hexamethylenediamine, etc. are 
mentioned for resorcinol and bisphenols as polyhydric phenols. 
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[001 2] Moreover, polyester polyols are the condensate of polyhydric alcohol and a polybasicity 
carboxylic acid, the condensate of hydroxycarboxylic acid and polyhydric alcohol, the 
polymerization object of lactone, etc., and the compound previously illustrated by the term of 
polyether polyol is mentioned, for example for an adipic acid, a glutaric acid, an azelaic acid, 
boletic acid, a maleic acid, terephthalic acid, dimer acid, etc. as polybasicity carboxylic acids as 
polyhydric alcohol used for these. 

[0013] Furthermore, the resultant of castor oil, castor oil, and ethylene glycol is also useful as a 
condensate of hydroxycarboxylic acid and polyhydric alcohol. 

[0014] Moreover, a lactone polymerization object means that to which ring opening 
polymerization of epsilon-caprolactone, the alpha-methyl-epsilon-caprolactone, etc. was carried 
out by the suitable polymerization initiator. 

[0015] Polymer polyol means what carried out the graft polymerization of the ethylene nature 
unsaturated compounds, such as acrylonitrile. styrene, and methyl (meta) acrylate, to said 
polyether polyol or polyester polyol, 1 and 2- or 1 and 4-polybutadiene polyols, or these 
hydrogenation objects, for example. 

[0016] Although the above-mentioned thing may be illustrated as a Pori hydroxyl compound 
which is the manufacture raw material of a polyurethane prepolymer, and it may be independent 
one kind or two or more kinds may be used together, a with a weight average molecular weight of 
about 100 to 10000 thing is desirable, and what is 500 to about 5000 is still more desirable. As a 
poly isocyanate compound which is the manufacture raw material of another side of a 
polyurethane prepolymer, the various things used for manufacture of usual polyurethane resin 
are illustrated. 

[0017] Specifically. 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, phenylene diisocyanate, 
xylenediisocyanate, diphenylmethane -4, 4'-diisocyanate, naphthylene -1 , 5-diisocyanate and the 
compound that carried out hydrogenation of these, ethylene di-isocyanate, propylene 
diisocyanate, tetramethylene di-isocyanate. hexamethylene di-isocyanate. ISOHO rosin 
isocyanate, triphenylmethane triisocyanate, etc. are mentioned. 

[0018] Even when these poly isocyanate compounds are independent one sort, even if they use 
two or more sorts together, they are not cared about. 

[0019] Moreover, especially the manufacture conditions of a polyurethane prepolymer are not 
limited, but are good on the manufacture conditions of the usual polyurethane prepolymer. 
Namely, what is necessary is just to make it react under the reaction temperature of about 50- 
1 00 degrees C, and ordinary pressure. 

[0020] The epoxy resin used for this invention The bisphenol A mold epoxy resin, A bisphenol 
female mold epoxy resin, the bisphenol A D mold epoxy resin, etc. and the hydrogenation-ized 
above-mentioned epoxy resin, A novolak mold epoxy resin, a glycidyl ester mold epoxy resin, an 
urethane modified epoxy resin. Although the rubber modified epoxy resin guided from a nitrogen- 
containing epoxy resin, the epoxy resin guided from alcohols, polybutadiene. NBR. end carboxyl 
group NBR, etc., the fire-resistant mold epoxy resin containing a bromine, cycloaliphatic epoxy 
resin, etc. are mentioned It can be used if it is not the thing limited to this but the epoxy resin 
generally known. Moreover, mixture with the mono-epoxy compound for reducing the mixture of 
said epoxy resin and the viscosity of an epoxy resin can also be used. 

[0021] As denaturation silicone used for this invention Are shown in 11 3-page columns [ of 
JP,58-41291,B ] of - of 29 lines 6 pages of six columns of two lines. And JP.52-73998,A, JP,58- 
10418,A, The organic silicon system compound which has the silicon atom which the radical 
which can be hydrolyzed as shown by JP,62-230822,A and JP,63-12677,A combined in [ at least 
two or more ] a molecule. There is a thing like the constituent which consists of an oxy-alkylene 
polymer which has the silicon radical proposed by JP,60-228516,A, JP,63-1 1 2642,A, and JP.1- 
131 271. A, and an acrylate (**) polymer which has a silicon radical (meta). 

[0022] It has the (b) reactivity silicon radical currently indicated by especially JP,63-1 12642,A. a 
chain with the acrylic-acid alkyi ester monomeric unit and (or) alkyi methacrylate ester 
monomeric unit which have the alkyi group of the (1) carbon numbers 1-8 substantially (2) — 
the copolymer which consists of the acrylic-acid alkyi ester monomeric unit and (or) alkyi 
methacrylate ester monomeric unit which have a with a carbon numbers of ten or more alkyi 
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group — (**) — if the hardenability constituent which consists of an oxy-alkylene polymer 
which has a reactant silicon radical is used, what was excellent in adhesion properties (for 
example, tuck range etc.) will be obtained. A reactant silicon radical is a silicon content 
functional group which can construct a bridge by forming siloxane association here, and the 
example of representation is expressed with the following general formula (I). 
[0023] 
[Formula 1] 



R 
I 

S 
I 

X 



- o 



R 
I 

s 



i - X 



( I ) 



[0024] (m from which the integer of 0, 1 . or 2 and b of a hydroxyl group or a hydrolysis radical 
heterogeneous or of the same kind, and a are a= 2 for the integer of 0, 1 , 2, or 3, and an organic 
radical univalent [ the permutation of carbon numbers 1-20 or unsubstituted ] in Rl or the Tori 
ORGANO siloxy radical, and X are not set to b= 3 among a formula is the integer of 0-18.) 
[0025] A desirable reactant silicon functional group is a radical expressed with the following 
general formula (II) from points, such as economical efficiency. 
[0026] 
[Formula 2] 

I (II) 
-S i-Xs-» 



[0027] (the inside of a formula, and Rl — the above — the same — n is the integer of 0, 1, or 
2.) 

[0028] Acrylate (meta) compounds which were proposed by tackifiers, such as vinyl system 
compounds, such as a vinyl chloride (**) polymer, a phenol resin system compound, petroleum 
resin, terpene phenol resin, and rosin ester resin, and JP,63-291918,A in these polymers and 
which reacted beforehand, such as an epoxy resin and a butyl acrylate (**) polymer, may be 
added if needed. 

[0029] Although the ketimine which it will decompose [ ketimine ] as an amine used for this 
invention if it meets with primary amine, the second class amine, the third class amine, a 
polyamide amine, and moisture, and generates an amine, enamine, etc. are mentioned, it is not 
limited to this, and it can be used if it is the room-temperature-setting agent generally known. 
Moreover, what is necessary is just to use combining one sort or two sorts or more if needed, 
and when carrying out heat hardening, latency curing agents, such as a high-melting active 
hydrogen compound, can also be used. 

[0030] As said primary amine, polymethylene diamine, polyether diamine, Aliphatic series 
diamines, such as a trimethyl hexamethylenediamine, diethylamino propylamine. 
Aminoethylethanolamine, the Tori (methylamino) hexane, tetraethylenepentamine. Aliphatic series 
polyamine, such as screw (hexamethylene) triamine, a MENSENJI amine. Annular aliphatic series 
polyamine. such as an isophorone diamine. 3, and 9-screw (3-aminopropyl)-SUPIRO [ 2, 4, 8, and 
10-tetra-] [5, 5] undecane, Aromatic series diamines, such as aliphatic series aromatic amines, 
such as meta-xylene diamine and xylylene diamine, diamine diethyl diphenylmethane, and a 
meta-phenylenediamine, etc. are mentioned. 

[0031] As said the second class amine, N-methyl piperazine, hydroxyethyl piperazine, a 
piperidine, a pyrrolidine, a morpholine, etc. are mentioned. 

[0032] As said the third class amine, benzyl dimethylamine, 2-(dimethyl aminomethyl) phenol 
(DMP-10), 2, 4, 6-tris (dimethyl aminomethyl) phenol (DMP-30), Triethanolamine. tetramethyl 
guanidine, a pyridine, picoline, 1, 8-diaza bis-cycio (5, 4, 0) undecene -1 (DBU), N-methyl 
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morpholine, triethylamine, N and N. N', N'-tetramethyl propanediamine, the screw (2-dimethyl 
diamino ethyl) ether, etc. are mentioned. 

[0033] It is typical to be made by the reaction of the dimer acid (dimer fatty acid) and aliphatic 
series polyamine which are obtained as said polyamide amine by carrying out the thermal 
polymerization of the purification vegetable oil fatty acid from drying oil, semi-drying oil. tall oil, 
etc.. functional groups are an amide and an amine, and if an end is primary amine or the second 
class amine, the thing of any structures can be used. 

[0034] Anythings can be used if it is the ketimine which has the structure of the following type 

(III) more than a piece at least as said ketimine. 
[0035] 

[Formula 3] 

I 

C=N- (III) 
I 

[0036] It sets at a ceremony (III) and is R1 and R2. Hydrogen or a carbon number is the alky! 
group or phenyl group of 1-6. 

[0037] Anythings can be used if it is the enamine which has the structure of the following type 

(IV) more than a piece at least as said enamine. 
[0038] 

[Formula 4] -CH=N- (IV) 

[0039] As a high-melting active hydrogen compound of said latency curing agent, organic-acid 
hydrazides. such as a dicyandiamide and adipic-acid dihydrazide, diaminomaleonitrile. a melamine. 
etc. are mentioned. 

[0040] One liquefaction can be performed when using latency curing agents, such as ketimine. 
enamine, and a high-melting active hydrogen compound, especially. 

[0041] A diluent, a bulking agent, an adhesion grant agent, a curing catalyst, a thixotropy agent, a 
stabilizer, a water absorption agent, a foaming agent, etc. can be blended with the above- 
mentioned constituent if needed. 

[0042] As a diluent, solvents, such as plasticizers, such as phthalic-acid alkyi benzyls, such as 
adipate, such as phthalic ester, such as dibutyl phtalate and a dioctyl phthalate, and di(2- 
ethylhexyl) adipate, and phthalic acid benzyl butyl ester, trimellitic acid ester, phosphoric ester, a 
benzoate. phthalic-acid polyester, adipic-acid polyester, and epoxidized soybean oil, a methanol, 
ethanol, and toluene, or a high boiler, a reactant diluent, etc. are raised. 

[0043] As a bulking agent, whiting, precipitated calcium carbonate, a colloid calcium carbonate, a 
kaolin, talc, a silica, titanium oxide, an aluminum silicate, magnesium oxide, a zinc oxide, carbon 
black, glass balun, plastics balun, etc. are raised. 

[0044] as an adhesive grant agent, various titanate systems or SHIRASHI system coupling 
agents (an amino silane, epoxy silane. etc.), the resultant of a coupling agent and an isocyanate 
compound, the resultant (for example, the resultant of various amino silanes and an epoxy silane, 
the condensation reaction product of the coupling agent alkoxy group more than dyad) of two or 
more kinds of coupling agents, etc. are mentioned, and these are independent — or it can be 
mixed and used. 

[0045] as a curing catalyst — an urethane prepolymer — receiving — N-methyl morpholine. 
triethylamine, N and N, N\ and N' — independent in organometallic compounds, such as tertiary 
amine, such as - tetramethyl propanediamine and the screw (2-dimethylaminoethyl) ether, and 
octanoic-acid lead, naphthenic-acid lead, tin octanoate. and a dibutyl tin JIRAU rate. — or it is 
mixed and used. 

[0046] What is necessary is to, mention well-known silanol condensation catalysts, such as a 
multiple-valued carboxylic acid of the reactant of an organotin compound. alkyI acid phosphate, 
alkyI acid phosphate, and an amine, saturation, or partial saturation or its acid anhydride, an 
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aluminum chelate compound, and a titanate organic compound, for example, and just to use one 
sort or two sorts or more to denaturation silicone, if needed. 

[0047] As an example of said organotin compound, dibutyltin dilaurate. dioctyl tin malate. 
dibutyltin diacetate, dibutyltin naphthalate, the first tin of octylic acid, a dibutyltin methoxide, 
dibutyltin diacetyl acetonate. dibutyltin bar SATETO. etc. are mentioned, for example. 
[0048] As a titanate organic compound, titanate, such as tetrabuthyl titanate, tetra-isopropyl 
titanate, and triethanolamine titanate, is mentioned. 

[0049] As a thixotropy agent, a colloid silica, hydrogenation castor oil. organic bentonite, a 
TORIBEN zylidene sorbitol, the precipitated calcium carbonate that carried out surface 
treatment are used, for example. 

[0050] moreover — as a stabilizer — benzotriazols. such as location failure mold phenols, such 
as trade name IRUGA NOx 1010 and 1076 (Ciba-Geigy make) and reed NOx BHT and BB. and 
tinuvin 327 and 328 (Ciba-Geigy make), and SANORU LS- benzophenones, such as location 
failure mold amines, such as 770 and 744 (Ciba-Geigy make), and Tomi Thorpe 800 [the 
Yoshitomi Pharmaceutical Industries, Ltd. make], are used. 

[0051] Especially a water absorption agent has an operation of the storage stabilizer of the poly 
isocyanate of activity and an isocyanate radical content urethane prepolymer, and denaturation 
silicone, if the moisture of a silane compound etc. is absorbed, can use anythings and will not be 
limited especially. 

[0052] In addition, a thing with work of the well-known storage stabilizer to the poly isocyanate 
of activity and an isocyanate radical content urethane prepolymer, an epoxy resin, denaturation 
silicone, an amine, or a curing catalyst or a well-known inactive inhibitor can also be used if 
needed. 

[0053] this invention person used to propose the hardenability constituent of this invention, in 
order to realize the purpose of reforming of a moisture hardening form urethane hardenability 
constituent. The blending ratio of coal of each component which constitutes the hardenability 
constituent of this invention can apply the loadings of the ten to epoxy resin 1000 section, and 
the ten to denaturation silicone 1000 section independently to the poly isocyanate of activity, 
and the isocyanate radical content urethane prepolymer 100 section, respectively. 
[0054] Although a curing catalyst mainly acts to the poly isocyanate and the isocyanate radical 
content urethane prepolymer, or denaturation silicone of activity, it may act also to an epoxy 
resin according to the class. As for the loadings, it is desirable that it is 0 - 10 section extent, 
and they also change loadings with the combination of said hardening constituent according to 
the class again. So, desirable loadings check the engine performance each time, and should just 
opt for it. 

[0055] An amine may act also as an adhesion grant agent as a curing agent, a hardening 
assistant, or a hardening accelerator depending on the case. 

[0056] The loadings also change loadings with the combination of said hardening constituent 
further by the work according to the class again. So, desirable loadings check the engine 
performance each time, and should just opt for it. 

[0057] the poly isocyanate of activity and an isocyanate radical content urethane prepolymer. an 
epoxy resin, denaturation silicone, an amine or a curing catalyst, and any — respectively — 
independent — one sort — or two or more sorts are combinable, and desirable combination 
checks description or the engine performance each time, and should just opt for it. 
[0058] 

[Example] Hereafter, the example of this invention is given and explained. 

As shown in one to examples 1-12 and example of comparison 3 tables 1-3 (the figure which 

shows the loadings shown in Tables 1-3 is the weight section), each component was blended, 

using the vacuum PURENE tally mixer, for 10 minutes, mixed stirring was carried out and the 

purpose compound was obtained at the room temperature. 

[0059] 

[Table 1] 
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:0060] 
[Table 2] 
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[0061] 
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[Table 3] 
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mr^ 0-100 


1 


1 


1 



[0062] (Note) Each component in Tables 1-3 is as follows. 

Bamboo light LA 2355: The trade name of the Takeda Chemical, Ltd. make and an urethane 
prepolymer. 

ADEKA resin EPU16A: The trade name of the product made from Asahi Electrification, and an 
urethane modified epoxy resin. 

Epicoat 828: The trade name of the product made from oilHzed Shell Epoxy, and the bisphenol A 
mold epoxy resin. 

SAIRIRU SAT'-200: The trade name of the Kaneka Co., Ltd. make and denaturation silicone resin. 
Henkel KGaA K-11: The Henkel Hakusui make, the trade name of ketimine. 

The compound of <*1> : Amino silane compound [gamma-aminopropyl triethoxysilane. The Shin- 
Etsu Chemical Co., Ltd. make, the synthetic example 1 (in the reactor permuted with desiccation 
nitrogen gas) of dehydration product [JP,3-263421 ,A of trade name KBM903] and a carbonyl 
compound (methyl isobutyl ketone) Adding the molecular-sieve 30 section as the dehydration 
benzene 200 section, the gamma-aminopropyl triethoxysilane 22.5 section, and a water 
absorption agent, and stirring under reflux of benzene at about 105 degrees C The azeotropy 
distillate of the condensation water generated by the reaction is carried out with benzene, the 
methyl-isobutyl-ketone 25 section being dropped gradually, and making it react to the bottom of 
stirring at about 105 degrees C after addition termination in addition for several [ further ] hours. 
When the distillate of water is lost (about 5 hours), it considers as reaction termination. Suction 
filtering out of the water absorption agent is carried out after reaction termination, finally the 
benzene which is a solvent, and superfluous methyl isobutyl ketone are evaporated by the 
evaporator, and a light-yellowish-brown-color liquid is obtained. It followed and obtained. ] since 
— the becoming latency curing agent. 

Neo SUTAN U-100: The trade name of the dibutyltin dilaurate made from Japanese East 
Chemistry. 

ACRH3384: The product made from A C R, the trade name of primary amine. 

Piperidine: The product made from Tokyo Chemicals Industry, the reagent article of the second 

class amine. 

SUMIKYUA D: The trade name of the Sumitomo Chemical Co., Ltd. make and the third class 
amine. 

Toe MAIDO 215-X: The trade name of the product made from Fuji Chemicals Industry, and a 
polyamide amine. 

[0063] About the obtained compound, the performance test as shown in Tables 4-6 was 
performed, and the result was shown in Tables 4-6. The compound obtained according to 
examples 1-12 has width of face in flexibility, all showed adhesives cohesive failure, and it has 
checked excelling in the adhesive property so that clearly from the result of Tables 4-6. On the 
other hand, it is elasticity and, as for the thing of the example of a comparison, it turned out that 
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each shows interface destruction and the adhesive property is falling. 



:0064] 
Table 4] 
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[0065] 
Table 5] 
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[0066] 
[Table 6] 
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[0067] (Note) The performance test in Tables 4-6 was performed as follows. 
** Tension shear bond strength was performed based on JISK6850 under 20 degree C and 65% 
RH. and the conditions of seven-day care of health. The valuation basis of the destructive 
condition indicated with the numeric value is as follows. 

CF: Adhesives cohesive-failure AF:interface destructive material: Ingredient destructive ** 
flexibility stood the pawl from on the hardened material with a finger touch sensory test of 5mm, 
i.e., thickness, and evaluated it by interlocking condition of a pawl. The valuation basis is as 
follows. 

**: A pawl does not have the pile top. 

a little — **: — the extent has [ pile **** ] a shallow pawl. 

**: A pawl is pile ****. 

[0068] 

[Effect of the Invention] As stated above, without using a primer, room temperature setting is 
possible for the hardenability constituent of this invention, and it has various degrees of 
hardness, and its adhesive property is good and it is suitably used as adhesives or a sealing 
material. 



[Translation done.] 
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